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(57) Abstract 

A single operator drainage catheter delivery system (100) and method of use. The delivery system (100) includes a guide member 
(104) having a guidewire lumen extending through a distal portion (120) thereof, with a proximal guidewire port located distal of the 
proximal end (1 18). A placement catheter (102) disposed over the guide member (104) has a catheter lumen (116) extending through a 
distal portion thereof, with a proximal guidewire port (138) located distal of the proximal end (110). Locating the proximal guidewire ports 
as such allows the delivery system (100) to be used by a single person with a shorter guidewire (170). A drainage catheter (106) is disposed 
about the guide member (104) distal of the placement catheter (102). The drainage catheter delivery system (100) preferably includes a 
means (108) for releasable connecting the placement catheter (102) to the drainage catheter (106), wherein the releasable connecting means 
(108) disconnects the drainage catheter (106) upon displacement of the guide member (104). 
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DRAINAGE CATHETER DELIVERY SYSTEM 

Cross-Reference to Co-Pending Application 
This is a continuation-in-part of co-pending Patent Application Serial No. 
09/257,764, filed on February 25, 1999, which is a continuation of Patent Application Serial 
5 No. 08/91 1,323 filed on August 14, 1997, now issued U.S. Patent No. 5,921,952, the entire 
disclosure of which is hereby incorporated by reference. 

Field of the Invention 
The present invention generally relates to drainage catheters. More specifically, the 
present invention relates to a system and method for delivering a drainage catheter within a 
10 body cavity. 

Background of the Invention 
A drainage catheter or stent is widely recognized as an efficient and effective device 
for treating an obstructed body cavity, such as the ducts of the biliary tree or a ureter. These 
stents are used to bypass and drain an obstructed lumen and can be configured for long-term 
1 5 positioning within the lumen. It should be understood that the terms "drainage catheter" and 
"stent" can be used interchangeably with reference to these applications. 

While drainage catheters are highly useful, proper placement of the drainage catheter 
often is a difficult and time-consuming procedure. Typically, an endoscope is first placed 
into the body cavity and positioned at the proper anatomical area. In this regard, a distal end 
20 of the endoscope is placed in close proximity to the desired area of drainage catheter 
placement. If necessary, a pre-dilating device is directed through the distal end of the 
endoscope to dilate the stricture. The dilating device is removed from the endoscope and 
replaced by a guidewire. Then, a guide catheter is placed over the guidewire and positioned 
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near the stricture. The drainage catheter or stent is placed over the guide catheter until a 
proximal end of the drainage catheter is beyond a proximal end of the guide catheter. A push 
catheter is then placed over the guide catheter until a distal end of the push catheter abuts the 
proximal end of the drainage catheter. The drainage catheter is then pushed via the push 

5 catheter down the length of the guide catheter until the drainage catheter reaches the desired 
body cavity location. At this point, the drainage catheter is manipulated via the push catheter 
to secure the drainage catheter within the stricture. 

Once properly positioned, the guide catheter and guidewire are removed from inside 
of the push catheter and the drainage catheter. The push catheter remains in place to prevent 

10 movement of the drainage catheter during removal of the guide catheter and guidewire. 

Every effort is made to secure the drainage catheter at the proper location within the 
body cavity. However, there are times when the drainage catheter is placed too far into the 
body or migrates to a less desirable location in which case there are several time-consuming 
secondary procedures available to correctly position the drainage catheter. These may 

15 include placing the endoscope back into the body and directing a tool into the endoscope to 
grasp the drainage catheter and pull it back into position. However, it is not possible to 
retract the drainage catheter with the push catheter because retraction of the push catheter 
simply pulls the push catheter away from the drainage catheter. 

In addition to the difficulties associated with drainage catheter repositioning, there are 

20 also difficulties associated with guidewire positioning. Specifically, it is sometimes difficult 
to maintain the position of the guidewire in the patient while the delivery system is advanced 
along the guidewire. Typically, two people are required to deliver a drainage catheter, one 
person to hold the scope handle and feed the delivery system, another person to hold the hub 
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of the delivery system and pull on the guidewire as the delivery system is advanced. If these 
two operations are not synchronized, the guidewire position inside the patient may be 
compromised. 

Drainage catheters are highly beneficial devices from a clinical stand point. 
5 However, the procedures involved in positioning or re-positioning a drainage catheter are 
very time-consuming and leave little room for error. Therefore, a substantial need exists for 
an improved drainage catheter delivery system to address these shortcomings. 

Summary of the Invention 
The present invention provides a delivery system for deploying a drainage catheter 
10 within a body cavity. The delivery system is designed for use with a conventional guidewire 
and generally includes a placement catheter (a.k.a. push catheter), a drainage catheter (a.k.a. 
stent), a guide member (a.k.a. guide catheter or wire guide), and a retention device. The 
delivery system allows single operator, one-step placement and simple repositioning of the 
drainage catheter. The delivery system also allows the treating physician to place a drainage 
15 catheter without compromising guidewire position and to reposition the drainage catheter 
without using additional tools. 

An exemplary embodiment of the present invention provides a drainage catheter 
delivery system including a guide member having a guidewire lumen extending from a 
proximal guidewire port located distal of the proximal end of the guide member. A 
20 placement catheter is disposed over the guide member and is longitudinally movable relative 
thereto. Preferably, the placement catheter has a catheter lumen extending from a proximal 
guidewire port located distal of the proximal end of the placement catheter. Locating the 
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proximal guidewire ports as such allows the delivery system to be used by a single operator 
with a shorter, easier-to-handle guidewire. 

A drainage catheter is disposed about the guide member distal of the placement 
catheter. The drainage catheter delivery system preferably includes a means for releasably 
connecting the placement catheter to the drainage catheter, wherein the reieasable connecting 
means disconnects the drainage catheter upon displacement of the guide member. The 
reieasable connecting means may comprise a tying mechanism such as a flexible thread or 
suture. The flexible thread passes through a passage in the drainage catheter and a passage in 
the placement catheter, and forms a loop around the distal portion of the guide member 
disposed in the drainage catheter. 

A proximal portion of the guide member may include a stop mechanism which limits 
proximal displacement of the guide member relative to the placement catheter. The distal 
portion of the guide member may comprise a tube, and the proximal portion may comprise a 
low profile wire. Both the proximal and distal portions of the placement catheter may 
comprise tubes, wherein the distal tubular portion of the guide member is disposed in the 
distal tubular portion of the placement catheter, and the proximal wire portion of the guide 
member is disposed in the proximal tubular portion of the placement catheter. Preferably, 
the distal portion of the placement catheter is longer than the distal portion of the guide 
member, and the proximal portion of the placement catheter is shorter than the proximal 
portion of the guide member. 

The present invention also provides a method of delivering a drainage catheter to a 
target site in a duct of a patient. The method involves the steps of inserting a guidewire into 
the duct, partially advancing the delivery system over the guidewire until the guidewire exits 
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the proximal guidewire port of the delivery system, holding the exit portion of the guidewire, 
and further advancing the delivery system over the guidewire until the drainage catheter is 
adjacent the target site in the duct. 

Brief Description of the Drawings 
5 FIG. 1 is a side view of a delivery system in accordance with an embodiment of the 

prevent invention; 

FIG. 2 is an enlarged side view of a guide catheter portion of the delivery system in 
accordance with the present invention; 

FIG. 3 is an enlarged side view of a push catheter portion of the delivery system in 
10 accordance with the present invention; 

FIG. 4 is a side view of the assembled delivery system in accordance with the present 
invention; 

FIGS. 5-10 illustrate steps of assembling the delivery system in accordance with the 
present invention; 

15 FIGS. 11-13 illustrate use of the delivery system of the present invention, including 

release of the retention device; 

FIG. 14 is a side cross-sectional view of a delivery system in accordance with another 
embodiment of the present invention; 

FIG. 14A is an enlarged side cross-sectional view of aportion of the delivery system 
20 of FIG. 14 in accordance with the present invention; 

FIG. 15 is a side cross-sectional view of the delivery system of FIG. 14, depicting the 
delivery system advanced over a guidewire in accordance with the present invention; 
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FIG. 1 5 A is an enlarged, side cross-sectional view of a portion of the delivery system 
of FIG. 15 in accordance with the present invention; 

FIG. 16 is a side cross-sectional view of the delivery system of FIG. 14, showing 
retraction of the guidewire through a push catheter in accordance with the present invention; 
5 FIG. 17 is a side view of the delivery system of FIG. 14, depicting release of the 

stent; 

FIG. 18 is a side cross-sectional view of an alternative embodiment of a delivery 
system in accordance with the present invention; 

FIG. 18A is an enlarged, side cross-sectional view of a portion of the delivery system 
10 of FIG. 18 in accordance with the present invention; 

FIGS. 19-21 illustrate use of the delivery system of FIG. 18, including release of the 

stent; 

FIG. 22 A is an enlarged, cross-sectional view of the delivery system in accordance 
with the present invention positioned within an endoscope; 
15 FIG. 22B is an enlarged, cross-sectional view of the delivery system in accordance 

with the present invention disposed within an endoscope; 

FIG. 23 is a perspective view of a sheath used in conjunction with an alternative 
embodiment of a delivery system in accordance with the present invention; 

FIG. 23 A is an enlarged perspective view of a portion of the sheath of FIG. 22; 
20 FIG. 23B is an enlarged perspective view of a portion of a sheath in accordance with 

an alternative embodiment of the present invention; 

FIG . 24 is a side view of a drainage catheter delivery system in accordance with yet 
another embodiment of the present invention; 
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FIG. 25 is a side view of a placement catheter for use in the delivery system 
illustrated in FIG. 24; 

FIG. 26 is a side view of a guide member for use in the delivery system illustrated in 
FIG. 24; 

FIG. 27 is a cross-sectional view taken along line 27-27 in FIG. 26; 
FIG. 28 is a cross-sectional view taken along line 28-28 in FIG. 25; 
FIG. 29 is a cross-sectional view taken along line 29-29 in FIG. 25; 
FIG. 30 is a cross-sectional view taken along line 30-30 in FIG. 26; 
FIG. 3 1 is a side view of the delivery system illustrated in FIG. 24, disposed on a 
guidewire; 

FIG. 32 is a cross-sectional view taken along line 32-32 in FIG. 31; 
FIG. 33 is a cross-sectional view taken along line 33-33 in FIG. 31; 
FIG. 34 is a cross-sectional view taken along line 34-34 in FIG. 31; 
FIG. 35 is a cross-sectional view taken along line 35-35 in FIG. 31; 
FIG. 36 is a cross-sectional view taken along line 36-36 in FIG. 31; and 
FIGS. 37A-37D are side views illustrating a method of use of the delivery system 
illustrated in FIG. 24. 

Detailed Description of the Invention 
The following detailed description should be read with reference to the drawings in 
which similar elements in different drawings are numbered the same. The drawings, which 
are not necessarily to scale, depict illustrative embodiments and are not intended to limit the 
scope of the invention. 
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A preferred embodiment of a delivery system 20 is shown in FIG. 1. The delivery 
system 20 includes a guide catheter 22, a push catheter 24, a stent 26 and a retention device 
28. Although described herein as a preferred device and method for delivering a stent or 
drainage catheter, the medical device deployment system could be utilized to deliver other 
5 units. 

The various components of the delivery system 20 are described in greater detail 
below. Generally, however, the guide catheter 22 includes a proximal end 30, an 
intermediate portion 32 and a distal end 34. The push catheter 24 includes a proximal end 38 
and a distal end 40. Similarly, the stent 26 includes a proximal end 42 and a distal end 44. 

10 The intermediate portion 32 of the guide catheter 22 is sized to slidably receive the push 
catheter 24 and the stent 26. Finally, the retention device 28 is configured to selectively 
secure the stent 26 to the push catheter 24. In this regard, the distal end 40 of the push 
catheter 24 is sized to abut the proximal end 42 of the stent 26. Thus, upon final assembly, 
distal movement of the push catheter 24 relative to the guide catheter 22 imparts a distal 

15 motion onto the stent 26 via interaction of the distal end 40 of the guide catheter 22 with the 
proximal end 42 of the stent 26. Conversely, proximal movement of the push catheter 24 
relative to the guide catheter 22 imparts a similar proximal (or retraction) movement onto the 
stent 26 via the retention device 28. 

The guide catheter 22 is shown in greater detail in FIG. 2. The guide catheter 22 

20 includes a guide catheter body 48 defined by the proximal end 30, the intermediate portion 
32 and the distal end 34, a male luer connector 50, radiopaque markings 52a-c and a central 
lumen (not shown). The male luer connector 50 is of a type commonly known in the art and 
is preferably positioned at the proximal end 30 of the guide catheter body 48. The 
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radiopaque markings 52a-c are formed along the intermediate portion 32 at predetermined 
locations to assist in fluoroscopically determining system positioning. The guide 
catheter 22 is preferably formed from a relatively stiff biocompatible polymer via an 
extrusion process. Alternatively, a biocompatible metal may be used. The central lumen 

5 (not shown) is preferably formed to extend from the proximal end 30 to the distal end 34. In 
the preferred embodiment, the central lumen is appropriately sized to slidably receive a 
guidewire and is preferably 0.038 inches in diameter. It should be recognized that other 
diameters are equally acceptable. With this configuration, the male luer connector includes a 
transverse passage (not shown) in communication with the central lumen for receiving a 

10 guidewire. Finally, the distal end 34 of the guide catheter body 48 is preferably formed to 
include a tapered tip 54. As described in greater detail below, the tapered tip 54 assists in 
dilation of a body cavity stricture. In a preferred embodiment, the tapered tip is coated with a 
lubricant to facilitate movement of the guide catheter body 48 within a body cavity. 

The push catheter 24 is shown in greater detail in FIG. 3. The push catheter 24 

15 includes a female luer lock connector 58 and a push catheter body 60. The push catheter 
body 60 is defined by the proximal end 38 and the distal end 40, and includes a central lumen 
62, an opening 64 and a radiopaque marking 66. 

The female luer lock connector 58 is of a type commonly known in the art and is 
attached to the proximal end 38 of the push catheter body 60. In a preferred embodiment, the 

20 female luer lock connector 58 includes a transverse opening (not shown) in communication 
with the central lumen 62. 

The central lumen 62 of the push catheter body 60 extends from the proximal end 38 
to the distal end 40. As described in greater detail below, the central lumen 62 has a 
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diameter greater than an outer diameter of the guide catheter body 48 (FIG. 2). The opening 
64 is positioned near the distal end 40 of the push catheter body 60, passing from an outer 
circumference of the push catheter body 60 to the central lumen 62. Finally, the radiopaque 
marking 66 is positioned near the distal end 40 of the push catheter body 60 to facilitate 

5 fluoroscopic positioning of the push catheter 24. The push catheter body 60 is preferably 
formed of a relatively rigid biocompatible polymer through an extrusion process. 
Alternatively, a biocompatible metal may be used. The push catheter body 60 has a length 
less than the length of the guide catheter body 48. Following extrusion of the push catheter 
body 60, the female luer lock connector 58 is attached to the proximal end 38. 

10 The stent 26, in conjunction with the delivery system 20, is shown in greater detail in 

FIG. 4. The stent 26 includes the proximal end 42, the distal end 44, a central lumen 70, a 
proximal barb 72 and a distal barb 74. The central lumen 70 extends from the proximal end 
42 to the distal end 44. The proximal barb 72 extends outwardly in a distal fashion from an 
outer circumference of the stent 26. In a preferred embodiment, the proximal barb 72 creates 

15 a passage 76 (shown partially in FIG. 4) extending from an outer circumference of the stent 
26 to the central lumen 70. Similarly, the distal barb 74 extends from an outer circumference 
of the stent 26 in a proximal fashion. The proximal barb 72 and the distal barb 74 assist in 
maintaining position of the stent 26 within a body cavity. The barbs are opposed to one 
another to prevent stent migration in either axial direction. 

20 The central lumen 70 of the stent 26 is sized to slidably engage the guide catheter 22. 

In this regard, the central lumen 70 has a diameter greater than an outer diameter of the 
guide catheter body 48. Further, the stent 26 has a length less than a length of the guide 
catheter body 48. Thus, upon final assembly, the push catheter 24 and the stent 26 have a 
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combined length less than that of the guide catheter body 48. The stent 26 is preferably 
formed from a biocompatible, relatively flexible material, such as plastic. Alternatively, a 
biocompatible metal may be used. In one preferred embodiment, the stent 26 is coated with 
a hydrophilic lubricant on the outer circumference to facilitate movement of the stent 26 

5 within a body cavity. Additionally, the lubricious coating assists in reducing the potential for 
encrustation within the body cavity. In this regard, the central lumen 70 may also be coated 
with a hydrophilic material to facilitate movement of the stent 26 along the guide catheter 
body 48, as well as limit encrustation of the stent 26. Finally, the proximal barb 72 and the 
distal barb 74 are preferably formed in the stent 26 by imparting properly positioned cuts 

10 through the stent wall. Other agents, such as antimicrobial agents, may be incorporated into 
the stent coating or polymer. 

While the delivery system 20 of the present invention has been described as 
preferably including the stent 26, other components may be used. More particularly, the 
stent 26 may be a drainage catheter or similar device. Similar to the stent 26 shown in FIG. 

15 4, the drainage catheter (not shown) includes a central lumen sized to slidably engage an 
outer circumference of the guide catheter body 48. Further, the drainage catheter is 
preferably configured to include a passage similar to the passage 76 of the stent 26 shown in 
FIG. 4 for receiving the retention device 28. Thus, for purposes of this description, the term 
"stent" is interchangeable with the term "drainage catheter", as will be understood by one 

20 skilled in the art. 

As shown in FIG. 4, the retention device 28 is preferably a flexible thread. In one 
preferred embodiment, the retention device 28 is a biocompatible suture. The suture can be a 
thread, filament or wire. Alternatively, the retention device 28 can be a biocompatible wire 
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or cable. Regardless, the suture 26 preferably extends from the proximal end 38 of the push 
catheter 24. As described in greater detail below, the suture 26 connects the push catheter 24 
to the stent 26 via the opening 64 in the push catheter 24 and the passage 76 in the stent 26. 
As shown in FIG. 4, the delivery system 20 is assembled prior to insertion into the 

5 body either by the manufacturer or by the physician by sliding the push catheter 24 over the 
guide catheter body 48. As previously described, the push catheter 24 includes a central 
lumen 62 having a diameter greater than that of the guide catheter body 48. The proximal 
end 38 of the push catheter 24 is maneuvered toward the proximal end 30 of the guide 
catheter body 48 until the distal end 34 of the guide catheter body 48 extends slightly from 

10 the distal end 40 of the push catheter 24. The proximal end 42 of the stent 26 is then 
positioned about the distal end 34 of the guide catheter body 48. The retention device 28 is 
used to secure the push catheter 24 to the stent 26. 

More particularly, as shown in FIG. 5, the distal end 40 of the push catheter body 60 
includes the opening 64. As previously described, the opening 64 passes from the central 

15 lumen 62 to an outer circumference of the push catheter body 60. 

As shown in FIG. 6, the retention device 28, which in the preferred embodiment is a 
flexible thread or suture, is threaded through the opening 64 in the push catheter body 60. In 
this regard, the suture 28 includes a first end 80 and a second end 82. The suture 28 is 
positioned through the opening 64 such that the first end 80 extends away from an outer 

20 circumference of the push catheter body 60. Conversely, the second end 82 of the suture 28 
extends within the central lumen 62 of the push catheter body 60. 

As shown in FIG. 7, the guide catheter body 48 is slidably directed within the central 
lumen 62 of the push catheter body 60 until the distal end 40 of the push catheter body 60 is 
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proximal the distal end 34 of the guide catheter body 48. The stent 26 is axially placed over 
the guide catheter body 48. As shown in FIG. 7, when the stent 26 is first placed over the 
guide catheter body 48, the distal end 34 of the guide catheter body 48 is initially directed 
through the central lumen 70 of the stent 26 at the proximal end 42. Subsequently, the distal 

5 end 34 of the guide catheter body 48 is directed outwardly from the central lumen 70 of the 
stent 26 via the passage 76 created by the proximal barb 72. Once so positioned, the stent 26 
is slid over the guide catheter body 48 to a position in close proximity to the distal end 34 of 
the push catheter body 60. Notably, the second end 82 of the suture 28 is maneuvered away 
from the central lumen 62 of the push catheter body 60, above an outer circumference of the 

10 stent 26. 

As shown in FIG. 8, the second end 82 of the suture 28 is looped around the guide 
catheter body 48, distal the proximal barb 72 of the stent 26. Thus, in the position shown in 
FIG. 8, the suture 28 forms a loop 84 about the guide catheter body 48. The loop 84 is 
maneuvered toward the proximal barb 72 of the stent 26 by pulling the second end 82 of the 

1 5 suture 28 toward the distal end 40 of the push catheter body 60. With the loop 84 positioned 
near the proximal barb 72 of the stent 26, the guide catheter body 48 is retracted relative to 
the stent 26. More particularly, the distal end 34 of the guide catheter body 48 is slowly 
directed into the passage 76 of the stent 26. During this retraction movement, the loop 84 of 
the suture 28 remains engaged with the guide catheter body 48. Once the tapered tip 54 of 

20 the guide catheter body 48 clears the passage 76 of the stent 26, the distal end 34 of the guide 
catheter body 48 is re-inserted into the central lumen 70 of the stent 26. 

As shown in FIG. 9, the distal end 34 of the guide catheter body 48 is now entirely 
within the central lumen 70 of the stent 26. Further, the loop 84 of the suture 28 passes 
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through the passage 76 of the stent 26 and remains engaged with the guide catheter body 48. 
The distal end 34 of the guide catheter body 48 is then slid forward relative to the stent 26 so 
that the loop 84 of the suture 28 remains in contact with the guide catheter body 48. It is 
recognized that in an alternative embodiment, a separate hole could be made in the stent wall 
5 for passing the suture through, rather than using the passage 76 that is created by forming the 
barb. 

Finally, as shown in FIG. 10, the first end 80 and the second end 82 of the suture 28 
are secured to one another, forming a knot 86. Thus, upon final assembly, the suture or 
retention device 28 connects the push catheter 24 to the stent 26 so long as the loop 84 is 

10 engaged with the guide catheter body 48. 

During use, the delivery system 20 is pre-assembled as previously described. In a 
preferred embodiment, an endoscope is positioned within a body cavity so that a distal end of 
the endoscope is located near a stricture to be stented or other desired location. 

The distal end 34 of the guide catheter 22 preferably extends outwardly from the 

15 distal end 44 of the stent 26 (shown in FIG. 4). As previously described, the distal end 34 of 
the guide catheter 22 includes the tapered tip 54. As the guide catheter body 48 exits the 
distal end of the endoscope, the tapered tip 54 dilates the stricture. It is recognized that this 
placement can be accomplished over a guidewire which has been previously placed across a 
stricture with the guide catheter including a lumen which threads over the guidewire. 

20 Once the distal end 34 of the guide catheter body 48 is properly positioned, the stent 

26 is then positioned within the body cavity. More particularly, the guide catheter 22 is held 
in a stationary position. The push catheter 24 is then moved forward (to the right in FIG. 10) 
such that the distal end 40 of the push catheter 24 contacts the proximal end 42 of the stent 
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26. Continued forward movement of the push catheter 24 imparts a similar movement onto 
the stent 26. If retraction (leftward movement with reference to FIG. 10) of the stent 26 is 
required, the guide catheter body 48 is again held stationary. The push catheter 24, in turn, is 
retracted. Retraction of the push catheter 24 creates a leftward movement on the suture 28 

5 via the opening 64. Because the suture 28 is secured to the guide catheter 22 via the loop 84, 
retraction of the push catheter 24 will cause the suture 28 to become relatively taut. At this 
point, the suture 28 imparts a leftward or retraction movement onto the stent 26 via contact 
between the suture and the stent 26 at the passage 76. Notably, the loop 84 will slide along 
the guide catheter body 48 such that once the suture 28 is taut, retraction of the push catheter 

10 24 results in retraction of the stent 26. 

Once the stent 26 is positioned within the body cavity at a desired location, the guide 
catheter 22, the push catheter 24 and the retention device or suture 28 are removed. More 
particularly, as shown in FIG. 11, the suture 28 is disengaged from the stent 26 by first 
retracting the guide catheter body 48 while the push catheter 24 is held stationary. As 

15 previously described, the loop 84 slides along the guide catheter body 48. Retraction of the 
guide catheter 22 continues until the distal end 34 clears the loop 84. In other words, the 
loop 84 continues to slide along the guide catheter body 48 as the guide catheter 22 is 
retracted. Once the distal end 34 of the guide catheter body 48 is approximately equal with 
the passage 76 in the stent 26, the loop 84 will slide off of, or out of engagement with, the 

20 guide catheter body 48. 

As shown in FIG. 12, once the loop 84 is free from the guide catheter body 48, the 
guide catheter 22 and the push catheter 24 can be retracted from the body cavity. Retraction 
(or leftward movement in FIG. 12) of the push catheter 24 pulls the suture 28 out of the 
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passage 76 and away from the stent 26. Finally, as shown in FIG. 1 3, the guide catheter 22, 
the push catheter 24 and the suture 28 are completely removed from the body cavity, leaving 
the stent 26 permanently positioned within the body cavity. 

The delivery system of the present invention presents a unique, single-step approach 

5 for delivering a drainage catheter or stent drainage catheter. Unlike prior procedures which 
require numerous components and time-consuming steps for correcting minor misplacement 
of the drainage catheter or stent, the delivery system of the prevent invention is a single, pre- 
assembled tool which provides for both forward and rearward movement of the drainage 
catheter or stent within the body cavity. Further, in one preferred embodiment, incorporation 

10 of various radiopaque markings in conjunction with lubricious coating on the drainage 
catheter or stent facilitates proper device placement. 

In another alternative embodiment, the suture 28 could be permanently attached to 
the stent and temporarily to the push catheter through a loop extending through a hole in the 
push catheter. Essentially the ends of the suture would be reversed from the previous 

15 embodiments. The suture could be used to facilitate stent removal if left in place on the 
stent. 

An alternative delivery system 100 is shown in FIG. 14. The delivery system 100 
includes a placement or push catheter 102, guide member 104 (a.k.a. wire guide or guide 
catheter), a stent or drainage catheter 106, and a retention device 108. The various 
20 components of the delivery system 100 are described in greater detail below. Generally, 
however, the placement catheter 102 includes a proximal portion 110, an intermediate 
portion 1 1 2 and a distal portion 1 1 4. The placement catheter further defines a central lumen 
1 16. The guide member 104 includes a proximal end 118 and a distal end 120. Similarly, 
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the stent 106 includes a proximal end 122 and a distal end 124. The placement catheter 
lumen 1 16 is sized to slidably receive the guide member 1 04. Further, the distal portion 114 
of the placement catheter is sized to coaxially receive the drainage catheter 106. Finally, the 
retention device 108 is configured to selectively secure the stent 106 to the placement 

5 catheter 102. Thus, upon final assembly, distal movement (or advancement) of the 
placement catheter 102 imparts a distal motion onto the drainage catheter 106 via interaction 
with the proximal end 1 22 of the stent 1 06. Conversely, proximal movement (or retraction) 
of the placement catheter 102 imparts a similar proximal (or retraction) movement onto the 
drainage catheter 106 via the retention device 108. 

10 The placement catheter 102 includes a placement catheter body 126, defining the 

proximal portion 110, the intermediate surface 1 12, the distal portion 1 14 and the placement 
catheter lumen 1 1 6, and a placement catheter hub 128. The placement catheter hub 128 is of 
a type commonly known in the art and is preferably positioned at the proximal portion 1 10 of 
the placement catheter body 126. 

15 The intermediate portion 1 12 preferably has a larger outer diameter than the distal 

portion 114. In this regard, an abutment surface 130 is formed at a distal end of the 
intermediate portion 112. The intermediate potion 130 further includes an opening 132 for 
securing a portion of the retention device 108. The opening 132 extends from an outer 
circumference to the placement catheter lumen 1 16, and is preferably located proximal the 

20 abutment surface 130. 

The distal portion 1 14 of the placement catheter body 126 is preferably formed to 
include a hole 134 and a tapered tip 136. The distal portion 1 14 preferably has a length 
greater than a length of the stent 106, for reasons explained below. The hole 134 extends 
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from an outer circumference to the placement catheter lumen 116, and is sized to allow 
passage of a portion of the retention device 108. The hole 134 is preferably positioned distal 
the abutment surface 130. As described in greater detail below, the tapered tip 1 36 assists in 
dilation of a body cavity stricture. 

5 In a preferred embodiment, the placement catheter 102 is constructed to include a 

rapid exchange feature. In particular, a channel 138 extends longitudinally along the 
proximal portion 1 10 and the intermediate portion 1 12 of the placement catheter body 126. 
The channel 138 extends from an outer circumference of the placement catheter body 126 to 
the placement catheter lumen 1 1 6, and terminates at a proximal end 1 40 and a distal end 142. 

10 The channel 138 is sized to have a diameter greater than a diameter of a guidewire (not 
shown) disposed within the placement catheter lumen 116. With this configuration, the 
channel 138 allows movement of the guidewire into and out of the placement catheter lumen 
116. 

The placement catheter 102 is preferably formed from a relatively stiff biocompatible 
15 polymer via an extrusion process. Alternatively, a biocompatible metal may be used. The 
placement catheter lumen 1 16 is preferably formed to extend from the proximal portion 1 10 
to the distal portion 1 14. The opening 132, the hole 134 and the channel 138 can be formed 
by known manufacturing techniques, such as imparting necessary cuts into the placement 
catheter body 126 following extrusion. 
20 The guide member 1 04 includes a guide member body 1 44 and a guide member hub 

146. The guide member body 144 is defined by the proximal end 1 1 8 and the distal end 120. 
The guide member hub 146 is of a type commonly known in the art and is attached to the 
proximal end 118 of the guide member body 144. 
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As previously described, the guide member body 1 44 has an outer diameter less than 
a diameter of the placement catheter lumen 1 16. The distal end 120 of the guide member 
body 144 is preferably configured to receive a guidewire (not shown). In this regard, the 
distal end 120 preferably forms a pocket 148. As described in greater detail below, the 
5 pocket 148 is preferably tapered. 

The guide member body 1 44 has a length greater than the intermediate portion 1 1 2 of 
the placement catheter 102. For example, in the loading position shown in FIG. 14, the 
guide member hub 146 approximately abuts a proximal side of the placement catheter hub 
128, whereas the guide member body 1 44 extends within the placement catheter lumen 1 16. 
10 More particularly, the guide member body 144 has a length such that the distal end 120 of 
the guide member body 144 extends to a point distal the abutment surface 130 of the 
placement catheter body 126 in the loading position. 

Finally, the guide member body 1 44 preferably includes a safety marking 1 50 (shown 
in FIG. 1 5). As described in greater detail below, the safety marking 1 50 is positioned along 
15 the guide member body 144 distal the proximal end 118 to provide visual indication of 
positioning of the guide member body 144 within the placement catheter 102. 

The guide member body 144 is preferably formed of a relatively rigid biocompatible 
polymer through an extrusion process. Alternatively, a biocompatible metal may be used. 
The guide member body 144 may be solid, or may include a central lumen. Regardless of 
20 exact form, the distal end 120 of the guide member body 144 is shaped to form the pocket 
148 following extrusion. 

Although the guide member 104 has been preferably described as an elongated body 
extending through the placement catheter, other configurations of the guide member are also 
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acceptable. For example, the guide member may be a relatively small component extending 
from a portion of the placement catheter, sized to guide movement of the guidewire relative 
to the drainage catheter. In this regard, a portion of the guide member must be sized to 
extend within the drainage catheter lumen to guide the guidewire into engagement with the 
5 retention device. 

The drainage catheter 106 includes the proximal end 122, the distal end 124, a 
drainage catheter lumen 152, a proximal barb 154 and a distal barb 156. The drainage 
catheter lumen 1 52 extends from the proximal end 122 to the distal end 124. The proximal 
barb 1 54 extends outwardly in a distal fashion from an outer circumference of the drainage 
10 catheter 106. In a preferred embodiment, the proximal barb 154 creates a passage 158 
extending from an outer circumference of the drainage catheter 106 to the drainage catheter 
lumen 152. Similarly, the distal barb 154 extends from an outer circumference of the 
drainage catheter 106 in a proximal fashion. The proximal barb 154 and the distal barb 156 
assist in maintaining position of the drainage catheter 106 within a body cavity. The barbs 
15 154, 156 are opposed to one another to prevent drainage catheter migration in either axial 
direction following implant. 

The drainage catheter lumen 1 52 is sized to slidably engage the distal portion 1 14 of 
the placement catheter body 126. In this regard, the drainage catheter lumen 152 has a 
diameter greater than an outer diameter of the distal portion 1 14 of the placement catheter 
20 body 1 26. Importantly, the drainage catheter lumen 1 52 has a diameter less than a diameter 
of the intermediate portion 1 1 2, and in particular the abutment surface 1 30, of the placement 
catheter body 126. Finally, the drainage catheter 106 has a length less than a length of the 
distal portion 1 1 4 of the placement catheter 1 02. Thus, upon final assembly, the tapered tip 
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136 of the placement catheter body 126 extends from the distal end 124 of the drainage 
catheter 106. 

The drainage catheter 106 is preferably formed from a biocompatible, relatively 
flexible material, such as plastic. Alternatively, a biocompatible metal may be used. The 

5 proximal barb 1 54 and the distal barb 1 56 are preferably formed in the drainage catheter 106 
by imparting properly positioned cuts through the drainage catheter 106 wall. 

The retention device 108 is preferably a flexible thread. In one preferred 
embodiment, the retention device 1 08 is a biocompatible suture. The suture can be a thread, 
filament or a wire. Alternatively, the retention device 108 can be a biocompatible wire or 

10 cable. Regardless of exact form, the retention device 108 preferably extends from the 
placement catheter body 1 26 from a point proximal the abutment surface 1 30. As described 
in greater detail below, the retention device 108 connects the placement catheter 102 to the 
drainage catheter 106 via the hole 134 in the placement catheter body 126 and the passage 
158 in the drainage catheter 106. 

15 The delivery system 100 is assembled prior to insertion in the body either by the 

manufacturer or by a physician. The retention device 108 is first secured to the placement 
catheter 102. The retention device 108 is preferably a flexible thread, shown in FIG. 14 as 
forming a continuous loop. Prior to assembly, however, the flexible thread 108 is defined by 
opposing ends which are subsequently attached at a knot 162 to form the continuous loop. 

20 Before forming the knot 1 02, then, one of the opposing ends is fed through the opening 1 32 
in the placement catheter body 1 26 and directed distally within the placement catheter lumen 
116. The placement catheter body 126 preferably includes an additional opening (not 
shown) to facilitate passage of the end of the flexible thread 1 08 from the placement catheter 
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lumen 116. The ends of the flexible thread 108 can then be joined by the knot 162 to form a 
continuous loop. Alternatively, the ends of the flexible thread 108 can remain unattached 
until subsequent assembly steps have been performed. 

While the retention device 108 has been preferably described as a flexible thread 

5 passing through two openings in the placement catheter body 1 26, other forms of attachment 
are acceptable. The retention device may be a flexible thread permanently or releasably 
secured to the placement catheter. For example, the retention device 108 may be secured 
during extrusion of the placement catheter body 126 such that the placement catheter body 
126 is molded around or otherwise encompasses a portion of the retention device 108. 

10 Alternatively, the retention device can be an interlocking device positioned at the distal end 
of the placement catheter, configured to be releasably attached to the proximal end of the 
drainage catheter. With this later configuration, the placement catheter can engage and 
disengage the stent or drainage catheter by simple rotational movement of the placement 
catheter relative to the drainage catheter. 

15 The drainage catheter 106 is then slid over the distal portion 1 14 of the placement 

catheter 102. As previously described, the drainage catheter lumen 152 has a diameter 
greater than that of the distal portion 1 14 of the placement catheter body 126. The drainage 
catheter 106 is maneuvered along the distal portion 1 14 of the placement catheter 102 until 
the proximal end 122 of the drainage catheter 106 approximately abuts the abutment surface 

20 130 of the placement catheter 102. In this position, the passage 158 of the drainage catheter 
106 and the hole 134 in the distal portion 114 of the placement catheter body 126 are 
appropriately aligned. 
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The guide member 104 is positioned within the placement catheter lumen 116. More 
particularly, the distal end 120 of the guide member body 144 is placed within the placement 
catheter lumen 1 16 at the proximal portion 1 10 of the placement catheter body 126. The 
guide member 104 is then advanced within the placement catheter lumen 1 1 6, maneuvering 
5 the distal end 120 of the guide member 104 toward the abutment surface 130 of the 
placement catheter 102. The retention device 108 is then used to secure the placement 
catheter 102 to the drainage catheter 106. 

With the retention device 108 properly secured to the placement catheter 102, a 
leading portion 164 of the retention device 108 is extended distally toward the drainage 
10 catheter 106. More particularly, the leading portion 164 of the retention device 108 is 
advanced through the passage 1 58 in the drainage catheter 106 and through the hole 134 of 
the distal portion 1 14 of the placement catheter body 126. This orientation is best shown in 
FIG. 14A whereby the leading portion 164 of the retention device 108 is extended into the 
placement catheter lumen 116. With a preferred assembly approach, the leading portion 1 64 
1 5 of the retention device 1 08 is formed as a loop end, approximately nesting against the wall of 
the placement catheter lumen 116. The guide member 104 is then slid in a distal fashion 
through the placement catheter lumen 1 1 6 such that the distal end 120 of the guide member 
body 144 engages the leading portion 164 of the retention device 108. Notably, as shown in 
FIG. 14, the distal end 120 of the guide member body 126 includes a slight taper such that 
20 the distal end 120 will easily slide over the leading portion 164 of the retention device 108. 

In an alternative embodiment, the knot 164 in the retention device 108 is not formed 
prior to guide member 1 04 engagement. With this approach, the guide member 1 04 can be 
advanced to the position shown in FIG. 14, and a leading end of the retention device 108 
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threaded around the guide member body 126. The leading end of the retention device 108 is 
directed away from the drainage catheter 1 06 and secured with the knot 162. 

The guide member 104 is advanced within the placement catheter lumen 1 1 6 until the 
guide member hub 146 contacts the placement catheter hub 128, as shown in FIG. 14. The 

5 guide member hub 146 is secured to the placement catheter hub 128, such that the delivery 
system is "locked" in the loading position depicted in FIG. 14. Upon final assembly, then, 
the retention device 108 connects the placement catheter 102 to the drainage catheter 106 so 
long as the retention device 108 engages the guide member 104. 

During use, the delivery system 1 00 is pre-assembled as previously described. In a 

1 0 preferred embodiment, an endoscope is positioned within a body cavity so that a distal end of 
the endoscope is located near a stricture to be stented or other desired location. Further, a 
guidewire is directed through the endoscope. The guidewire position is maintained within 
the endoscope elevator such that a proximal end of the guidewire is accessible from a 
proximal end of the endoscope. 

1 5 The guide member hub 1 46 is unlocked from the placement catheter hub 1 28 and the 

delivery system 100 advanced over the guidewire 170 to a transfer position shown in FIG. 
15. In this regard, the proximal end 172 of the guidewire 170 first enters the placement 
catheter lumen 1 1 6 at the tapered tip 1 36. The delivery system 1 00 is further advanced over 
the guidewire 1 70 such that the proximal end 1 72 of the guidewire 1 70 engages the distal end 

20 120 of the guide member body 126. As previously described, the distal end 120 of the guide 
member body 1 26 forms a pocket 148 which is sized to receive the proximal end 1 72 of the 
guidewire 170. 
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The placement catheter 102 is further advanced over the guidewire 170 after initial 
engagement with the guidewire 170. The drainage catheter 106 is likewise advanced, via 
interaction of the abutment surface 1 30 of the placement catheter 102 with the proximal end 
122 of the drainage catheter 106. The guide member 104, however, will no longer advance. 

5 Advancement or distal movement of the placement catheter 1 02 results in the proximal end 
1 72 of the guidewire 1 70 moving toward the proximal portion 1 1 0 of the placement catheter 
102. This movement, in turn, forces the guide member 104 to retract from the placement 
catheter 102 as shown in FIG. 15. 

As the proximal end 172 of the guidewire 170 moves toward the abutment surface 

10 130 of the placement catheter 102, engagement of the retention device 108 with the guide 
member body 1 26 is transferred to the guidewire 1 70. As shown in FIG. 1 5 A, the distal end 
120 of the guide member body 126 is slightly tapered so as to present a relatively smooth 
surface to the leading portion 164 of the retention device 108. As the placement catheter 102 
is advanced over the guidewire 170, the leading portion 164 of the retention device 108 

15 slides along the guide member body 126 and then to the guidewire 170. 

Once the placement catheter 102 has been advanced along the guidewire 170 to the 
transfer position, whereby the retention device 108 engages the guidewire 170, the guide 
member 104 can be removed. It is important that the guide member 104 not be removed 
from the placement catheter 102 prior to complete transfer of the leading portion 164 of the 

20 retention device 108 to the guidewire 170, as to do so would render subsequent attempts to 
engage the retention device 108 with the guidewire 1 70 difficult. To ensure that the guide 
member 1 04 is not prematurely removed from the placement catheter 102, the guide member 
104 includes the safety marking 150. As shown in FIG. 15, the safety marking 150 is 
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positioned along the guide member body 1 44 so that it is visible from the placement catheter 
102 only after the distal end 1 20 of the guide member body 144 is proximal the passage 158 
of the drainage catheter 106. As shown in FIG. 15, then, once the safety marking 150 is 
exposed proximal the placement catheter hub 128, the guide member 104 can be retracted 

5 entirely from the placement catheter 102. In other words, because the guidewire 170 has 
replaced the guide member 104 as the device holding the retention device 108, and therefore 
the drainage catheter 106, in place relative to the placement catheter 102, the guide member 
104 is no longer necessary. 

With the guide member 104 removed, the delivery system 100 is advanced over the 

10 guidewire 170 from the transfer position (FIG. 15) to a delivery position. In a preferred 
embodiment, as the delivery system is advanced, the proximal end 1 72 of the guidewire 170 
reaches the channel 138 of the placement catheter body 126. As shown in FIG. 16, the 
proximal end 172 of the guidewire 170 is directed outwardly from the placement catheter 
lumen 1 16 via the channel 138. As the guidewire 170 exits the channel 138, the delivery 

15 system 100 is advanced into the endoscope (not shown) until the proximal end 172 of the 
guidewire 170 can be locked to a portion of the endoscope. 

With the guidewire 1 70 now secured, the delivery system 1 00 is advanced over the 
guidewire 1 70 to position the drainage catheter 1 06 at a desired location in the body cavity. 
The tapered tip 136 of the placement catheter body 126 extends from the distal end 124 of 

20 the drainage catheter 106. The tapered tip 136 facilitates sphincter and stricture entry. 
Importantly, advancement or forward movement of the placement catheter 102 over the 
guidewire 170 imparts a similar movement onto the drainage catheter 106 at the abutment 
surface 130. If retraction of the drainage catheter 106 is required, the placement catheter 102 
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is simply retracted. Because the retention device 108 is secured to the placement catheter 
102, retraction of the placement catheter 102 will cause the retention device 108 to become 
relatively taut. At this point, the retention device 1 08 imparts a retraction movement onto the 
drainage catheter 1 06 via contact between the retention device 1 08 and the drainage catheter 

5 1 06 at the passage 158. Notably, the retention device 108 will slide along the guidewire 170 
such that once the retention device 108 is taut, retraction of the placement catheter 102 
results in retraction of the drainage catheter 106. 

Advancement of the delivery system 100 over the guidewire 1 70 continues until the 
drainage catheter 106 is positioned at a desired location. The drainage catheter 106 is 

10 released from the placement catheter 1 02 by retracting the guidewire 1 70. With reference to 
FIG. 17, retraction of the guidewire 170 results in the distal end 174 of the guidewire 170 
entering the placement catheter lumen 1 1 6. Once the distal end 1 74 of the guidewire 1 70 is 
approximately proximal the passage 158 in the drainage catheter 106, the retention device 
108 is released from the guidewire 170. With this arrangement, the retention device 108 

15 moves freely from the hole 134 in the placement catheter body 126, as well as the passage 
1 5 8 in the drainage catheter 1 06. In other words, the retention device 1 08 no longer secures 
the drainage catheter 106 to the placement catheter 102, such that the drainage catheter 106 
will not retract upon retraction of the placement catheter 102. Thus, with the retention device 
108 released, the drainage catheter 106 is deployed. 

20 With the drainage catheter 106 deployed, the placement catheter 102 and/or the 

guidewire 1 70 are removed. For example, it may be desirable to maintain placement of the 
guidewire 170 within the endoscope (not shown) to facilitate further procedures. The 
channel 138 in the placement catheter 102 provides for rapid exchange of the placement 
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catheter 102. In this regard, the guidewire 170 is radially maneuvered away from the 
placement catheter 102 through the channel 138, shown in FIG. 16. The placement catheter 
102 is retracted over the guidewire 170 to a point where the distal end 142 ofthe channel 138 
is accessible outside ofthe endoscope (not shown). At this point, the guidewire 170 extends 

5 within the placement catheter lumen 1 16 from the distal end 142 of the channel 138 to the 
tapered tip 136. Retraction of the placement catheter 102 continues, with the surgeon 
grasping a portion of the guidewire 1 70 extending from the channel 138 until the tapered tip 
1 36 is visible outside of the endoscope. The surgeon then grasps the guidewire 1 70 distal the 
tapered tip 136 and retracts the placement catheter 102 entirely from the guidewire 170. 

10 With this rapid exchange feature, the guidewire 170 can have an overall length much less 
than twice the length of the placement catheter 102. While the rapid exchange feature has 
been preferably described as comprising the channel 1 38 in the placement catheter 1 02, other 
configurations, such as providing a single port near the tapered tip 136 of the placement 
catheter 102, are also acceptable. 

1 5 Instead of removing only the placement catheter 1 02, both the placement catheter 1 02 

and the guidewire 1 70 can be retracted from the endoscope (not shown) simultaneously. In 
either case, retraction of the placement catheter 102 does not affect placement of drainage 
catheter 106. 

The above-described delivery system 100 is preferably applicable with 10 and 1 1.5 
20 French drainage catheter systems. It is recognized, however, that other drainage catheter 
sizes are available. Under certain circumstances, it may be impractical to provide a 
placement catheter having a distal portion sized to slidably receive a drainage catheter. In 
other words, as drainage catheter diameter decreases, the outer diameter of the distal portion 
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of the placement catheter must also decrease. At some point, for example with a 7 French 
drainage catheter inner diameter in conjunction with a standard-sized guidewire, the outer 
diameter of the distal portion of the placement catheter would require a wall thickness of 
0.015 inches. Obviously, this relatively small thickness presents certain manufacturing 

5 difficulties. In recognition of this potential obstacle, the present invention envisions a second 
embodiment in which the guidewire is used to align the placement catheter with the drainage 
catheter and guide the drainage catheter to the stricture. 

More particularly, FIG. 18 illustrates an alternative delivery system 200. Similar to 
the delivery system 100 (FIG. 14), the delivery system 200 includes a placement catheter 

10 202, a guide member 204, a drainage catheter 206 and a retention device 208. The placement 
catheter 202 includes a placement catheter lumen 210 sized to slidably receive the guide 
member 204. The guide member 204, in turn, is of a length sufficient to extend distally from 
the placement catheter 202. Further, the guide member 204 has an outer diameter sized to 
slidably receive the drainage catheter 206. Finally, the retention device 208 is configured to 

15 selectively secure the placement catheter 202 to the drainage catheter 206. Thus, upon final 
assembly, advancement or distal movement of the placement catheter 202 imparts a distal 
motion onto the drainage catheter 206. Conversely, retraction or proximal movement of the 
placement catheter 202 imparts a similar proximal (or retraction) movement onto the 
drainage catheter 206 via the retention device 208. 

20 The placement catheter 202 includes a placement catheter body 220 and a placement 

catheter hub 222. The placement catheter lumen 210 extends along the placement catheter 
body 220 and the placement catheter hub 222. The placement catheter body 220 is defined 
by a proximal portion 224, an intermediate portion 226 and a distal portion 228. In a 
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preferred embodiment, the intermediate portion 226 of the placement catheter body 220 
includes a longitudinally extending channel 230 extending from an outer circumference of 
the placement catheter body 220 to the placement catheter lumen 210. Finally, the distal 
portion 228 of the placement catheter body 220 includes an opening 232 to the placement 
5 catheter lumen 210, and terminates in an abutment surface 234. 

The placement catheter body 220 is preferably formed from a relatively stiff 
biocompatible polymer via an extrusion process. Alternatively, a biocompatible metal may 
be used. 

The placement catheter hub 222 is similar to that previously described (128 in FIG. 

10 14). Thus, the placement catheter hub 222 is of a type commonly known in the art and is 
preferably positioned at the proximal portion 224 of the placement catheter body 220. 

The guide member 204 includes a guide member body 240 and a guide member hub 
242. The guide member body 240 is defined by a proximal end 244 and a distal end 246. As 
previously described, the guide member body 240 has an outer diameter less a diameter of 

1 5 the placement catheter lumen 2 1 0 of the placement catheter 202 such that the guide member 
body 240 can be slidably received within the placement catheter lumen 2 1 0. The distal end 
246 of the guide member body 240 forms a tapered pocket 248, described in greater detail 
below. Additionally, the guide member body 240 includes a safety marking 250 (shown in 
FIG. 19) placed distal the proximal end 244. 

20 The guide member hub 242 is of a type commonly known in the art and is attached to 

the proximal end 244 of the guide member body 240. 

The guide member body 240 is preferably formed of a relatively rigid biocompatible 
polymer through an extrusion process. Alternatively, a biocompatible metal may be used. In 
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this regard, the guide member body 240 is solid. Alternatively, the guide member body 240 
may be formed to include a central lumen. The guide member body 240 has a length greater 
than a length of the placement catheter 202. As shown in FIG. 18, then, the length of the 
guide member body 240 is such that when the guide member 204 is fully extended within the 

5 placement catheter 2 1 0 (in a loading position), the distal end 246 of the guide member body 
240 extends distally from the abutment surface 234 of the placement catheter 202. 

The drainage catheter 206 includes a proximal end 260, a distal end 262, a drainage 
catheter lumen 264, a proximal barb 266 and a distal barb 268. The drainage catheter lumen 
264 extends from the proximal end 260 to the distal end 262. The proximal barb 266 extends 

10 outwardly in a distal fashion from an outer circumference of the drainage catheter 206. In a 
preferred embodiment, the proximal barb 266 creates a passage 270 extending from an outer 
circumference of the drainage catheter 206 to the drainage catheter lumen 264. Similarly, the 
distal barb 268 extends from an outer circumference of the drainage catheter 206 in a 
proximal fashion. The proximal barb 266 and the distal barb 268 assist in maintaining 

15 position of the drainage catheter 206 within a body cavity. The barbs 266, 268 are opposed 
to one another to prevent drainage catheter migration in either axial direction. 

The drainage catheter lumen 264 is sized to slidably engage a portion of the guide 
member body 240. In this regard, the drainage catheter lumen 264 has a diameter greater 
than an outer diameter of the guide member body 240. With reference to FIG. 1 8, a certain 

20 length relationship between the guide member body 240 and the drainage catheter 206 exists 
in the loading position. In particular, the drainage catheter 206 has a length greater than a 
length of the portion of the guide member body 240 extending distally from the placement 
catheter body 220. Importantly, however, the passage 270 must be located along the 
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drainage catheter 206 such that the distal end 246 of the guide member body 240 extends 
distally past the passage 270, as shown in FIG. 18. 

The drainage catheter 206 is preferably formed from a biocompatible, relatively 
flexible material, such as plastic. Alternatively, a biocompatible metal may be used. The 
5 proximal barb 266 and the distal barb 268 are preferably formed in the drainage catheter 206 
by imparting properly positioned cuts through the drainage catheter wall. 

The retention device 208 is preferably a flexible thread. In one preferred 
embodiment, the retention device 208 is a biocompatible suture. The suture can be a thread, 
filament or a wire. Alternatively, the retention device 208 can be a biocompatible wire or 
10 cable. Regardless, the retention device 208 preferably extends from a point proximal the 
abutment surface 234 of the placement catheter 202. As described in greater detail below, 
the retention device 208 connects the placement catheter 202 to the drainage catheter 206 via 
the opening 232 in the placement catheter 202 and the passage 270 in the drainage catheter 
206. 

15 The delivery system 200 is assembled prior to insertion into the body either by the 

manufacturer or by the physician by first securing the retention device 208 to the placement 
catheter 202. In a preferred embodiment, the retention device 208 is a flexible thread having 
opposing ends. The first end of the flexible thread is passed through the opening 232 in the 
placement catheter body 220. The first end of the retention device 208 is then maneuvered 

20 through the central lumen 210 of the placement catheter 202 and outwardly from the 
abutment surface 234. The opposing ends of the retention device 208 are then secured to one 
another, forming a knot 280. 
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The guide member 204 is then slid within the placement catheter lumen 210. As 
previously described, the placement catheter lumen 210 has a diameter greater than an outer 
diameter of the guide member body 240. The distal end 246 of the guide member body 240 
is placed within the placement catheter hub 222 and directed toward the distal portion 228 

5 until the distal end 246 of the guide member body 240 extends slightly from the abutment 
surface 234 of the placement catheter body 220. 

The proximal end 260 of the drainage catheter 206 is then coaxially placed over the 
distal end 246 of the guide member body 240, approximately abutting the abutment surface 
234 of the placement catheter body 220. In this regard, the guide member 204 should be 

10 positioned relative to the placement catheter 202 such that the distal end 246 of the guide 
member body 240 extends to a point slightly proximal of the proximal barb 266 of the 
drainage catheter 206. The retention device 208 is then used to secure the placement catheter 
202 to the drainage catheter 206. 

The retention device 208 is extended in a distal fashion from the opening 232 of the 

15 placement catheter body 220, and through the passage 270 in the drainage catheter 206. 
More particularly, a loop end or leading end 282 of the retention device 208 is passed into 
the drainage catheter lumen 264. With the retention device 208 properly positioned relative 
to the drainage catheter 206, the guide member 204 is advanced through the drainage catheter 
206 and over the leading end 282 of the retention device 208, into the loading position shown 

20 in FIG. 18. As previously described, the distal end 246 of the guide member body 240 
includes a tapered pocket 248 which facilitates sliding of the guide member body 240 over 
the leading end 282 of the retention device 208. 
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In the loading position (FIG. 18), the guide member hub 242 abuts the placement 
catheter hub 222, and the distal end 246 of the guide member body 240 extends distally past 
the passage 270 of the drainage catheter 206 such that the guide member body 240 and the 
retention device 208 secure the drainage catheter 206 to the placement catheter 202. The 

5 guide member hub 242 is locked to the placement catheter hub 222, securing the delivery 
system 200 in the loading position. Interaction of the retention device 208 and the guide 
member body 240 is shown in greater detail in FIG. 18 A. 

Use of the delivery system 200 is basically identical to that previously described with 
reference to the delivery system 100 (FIGS. 14-17). Generally, the delivery system 200 is 

10 pre-assembled as previously described. In a preferred embodiment, an endoscope is 
positioned within a body cavity so that a distal end of the endoscope is located near a 
stricture to be stented or other desired location. A guidewire is maneuvered through the 
endoscope and positioned such that a distal end of the guidewire is located near the stricture 
to be stented or other desired location. 

15 With the endoscope and guidewire in proper position, the guide member hub 242 is 

released from the placement catheter hub 222. The delivery system 200 is placed over the 
guidewire 290 and advanced to a transfer position shown in FIG. 19. The guidewire 290 
includes a proximal end 292 and a distal end (not shown). The delivery system 200 is loaded 
onto the guidewire 290 by sliding the distal end 262 of the drainage catheter 206 over the 

20 proximal end 292 of the guidewire 290. The delivery system 200 is then slowly advanced 
over the guidewire 290 such that the proximal end 292 of the guidewire 290 is received 
within the tapered pocket 248 of the guide member body 240. Continued advancement of the 
placement catheter 202 and the drainage catheter 206 over the guidewire 290 causes the 
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guide member 204 to retract from the placement catheter 202 via interaction with the 
guidewire 290. As shown in FIGS. 19 and 19 A, as the proximal end 292 of the guidewire 
290 moves proximal the passage 270 in the drainage catheter 206, the leading end 282 of the 
retention device 208 is transferred from the guide member body 240 to the guidewire 290. 

5 At a predetermined point of advancement of the placement catheter 202 relative to the 
guidewire 290, the safety marking 250 (FIG. 19) on the guide member body 240 is visible 
proximal the placement catheter hub 222. The safety marking 250 indicates that the leading 
end 282 of the retention device 208 has been fully transferred from the guide member 204 to 
the guidewire 290. At this point, the user retracts the guide member 204 entirely from the 

10 placement catheter 202. 

Following removal of the guide member 204, gradual advancement of the placement 
catheter 202 (and thus, the drainage catheter 206) over the guidewire 290 continues until the 
proximal end 292 of the guidewire 290 is accessible through the channel 230 in the 
placement catheter body 220, as shown in FIG. 20. The proximal end 292 of the guidewire 

15 290 is directed radially from the placement catheter lumen 210 via the channel 230 as the 
placement catheter 202 is continually advanced over the guidewire 290 until the guidewire 
290 can be locked onto the endoscope (not shown) via standard methods. 

With the guidewire 290 now secure, the delivery system 200 is advanced over the 
guidewire 290 until the drainage catheter 206 is positioned at the desired location in the 

20 body. The drainage catheter 206 is released by retracting the guidewire 290 until the distal 
end 294 of the guidewire 290 clears the leading end 282 of the retention device 208, as 
shown in FIG. 21. In this drainage catheter delivery position, the retention device 208 no 
longer connects the drainage catheter 206 to the placement catheter 202. 
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With the drainage catheter 206 properly positioned, the placement catheter 202 can be 
retracted over the guidewire 290 and through the endoscope (not shown). In this regard, the 
channel 230 facilitates rapid exchange of the placement catheter 202 as previously described. 
The guidewire 290 can then be used with additional procedures. Alternatively, the 
5 guidewire 290 can be removed from the endoscope. Even further, the placement catheter 202 
and the guidewire 290 may be removed simultaneously. 

The delivery systems 100 and 200 have been described with reference to use within 
an endoscope, accommodating a variety of drainage catheter sizes. Additionally, it is 
recognized that different procedures require variations in endoscope diameter as well. This 
10 variation in endoscope diameter may present certain concerns where the placement catheter 
(102 and 202) includes the channel (138 and 230) for rapid exchange capabilities. 

The relationship between placement catheter diameter and endoscope diameter is 
shown, for example, in FIGS. 22A and 22B. FIG. 22A presents a cross-sectional view of a 
placement catheter 300 within an endoscope 302. The placement catheter 300 defines a 
15 placement catheter lumen 304 and includes a channel 306. The channel 306 is appropriately 
sized to allow passage of a guidewire 308 into and out of the placement catheter lumen 304. 
In particular, the channel 306 is sized to have a width greater than a diameter of the 
guidewire 308. 

The endoscope 302 includes an endoscope lumen 310 within which the placement 
20 catheter 300 and the guidewire 308 are disposed. The endoscope lumen 3 1 0 is sufficiently 
small to prevent the guidewire 308 from entirely disengaging the placement catheter 300. In 
other words, where the endoscope lumen 3 10 has a diameter less than the placement catheter 



-36- 



WO 00/69498 PCT/USOO/07153 

300 diameter and half of the guidewire 308 diameter, undesired movement of the guidewire 
308 from the placement catheter 300 is prevented. 

A different relationship is depicted in FIG. 22B. The same placement catheter 300, 
including the placement catheter lumen 304 and the channel 306, is once again shown. 

5 Additionally, the guidewire 308 is identical. However, an endoscope 3 1 2 having an enlarged 
endoscope lumen 314 is shown. The endoscope lumen 314 of FIG. 22B is too large to 
maintain the guidewire 308 within the channel 306. In other words, it may be possible for 
the guidewire 308 to exit entirely from the channel 306 and freely move about an outer 
circumference of the placement catheter 300. This situation may possibly restrict movement 

10 of the placement catheter 300 within the endoscope 312 as the guidewire 308 becomes 
lodged between the outer circumference of the placement catheter 300 and the endoscope 
312. 

In light of the potential concerns presented by oversized endoscopes, a preferred 

embodiment of the present invention provides for a sheath 320 shown in FIG. 23. The sheath 
15 320 includes a hub assembly 322 and a sheath body 324. The hub assembly 322 includes a 

proximal hub 326 and a distal hub 328. The sheath body 324 is attached to, and extends 

distally from, the distal hub 328. 

The hub assembly 322 is of a type commonly known in the art and includes the 

proximal hub 326 and the distal hub 328. The proximal hub 326 is rotatably secured to the 
20 distal hub 328. Further, the proximal hub 326 and the distal hub 328 include a slot 330. 

With this configuration, the proximal hub 326 can be rotated relative to the distal hub 328 

such that the slots 330 are aligned. Conversely, the proximal hub 326 can be rotated relative 

to the distal hub 328 such that the slots 330 are no longer aligned. 
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The sheath body 324 includes a proximal end 332 and a distal end 324, and defines a 
sheath lumen 336. Additionally, the sheath body 324 includes a longitudinally extending slit 
338. The slit 338 extends from the proximal end 332 to the distal end 334. As shown in 
FIG. 23A, the slit 338 extends from an outer circumference of the sheath body 324 to the 

5 sheath lumen 336. The slit 338, while normally closed, can be forcibly expanded to allow a 
guidewire (not shown) to move radially, or "peel away", from the sheath lumen 336. 

With reference to FIGS. 14 and 23, the sheath 320 is sized to be coaxially received 
over the placement catheter body 126 such that the sheath body 324 encompasses the channel 
1 36 of the placement catheter body 126. In this regard, the sheath lumen 336 has a diameter 

10 slightly greater than an outer diameter of the placement catheter body 126. The hub 
assembly 322 is preferably positioned distal the distal end 142 of the channel 138. The slots 
330 in the hub assembly 322 and the slit 338 in the sheath body 324 are aligned with the 
channel 138. 

During use, the delivery system 100, including the sheath 320, is assembled as 
15 previously described and advanced over the guidewire 170 (FIG. 15). As the placement 
catheter 102 is advanced such that a portion of the guidewire 1 70 is adjacent the channel 138 
of the placement catheter body 126, the sheath body 324 serves to maintain engagement 
between the placement catheter 102 and the guidewire 170. 

As the placement catheter 102 is advanced to a point whereby the proximal end 172 
20 of the guidewire 170 is near the distal end 142 of the channel 138, the proximal end 172 of 
the guidewire 1 70 is maneuvered through the slots 330 in the hub assembly 322. If desired, 
the proximal hub 326 can be. rotated relative to the distal hub 328 so as to secure the 
guidewire 170 within the hub assembly 322. 
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Rapid exchange of the placement catheter 102 relative to the guidewire 170, as 
previously described, is facilitated by the sheath 320. In particular, the hub assembly 322 is 
arranged such that the slots 330 in the proximal hub 326 and the distal hub 328 are aligned. 
The placement catheter 102 and the guidewire 170 can then be maneuvered such that the 

5 guidewire 1 70 is moved radially from the channel 138 and through the slit 338 in the sheath 
body 324. Exchange of the placement catheter 102 relative to the guidewire 170 can then 
take place as previously described. 

While the sheath 320 has been described as including a slit 338 in the sheath body 
324, other configurations are acceptable. For example, as shown in FIG. 23B, a sheath body 

10 340 can be configured to form a flap. The sheath body 340 includes a wall defined by a first 
end 342 and a second end 344. The first end 342 overlaps the second end 344. The overlap 
design is normally closed. However, when desired, a guidewire (not shown) can be removed 
from within the sheath body 340 by sliding the guidewire between the first end 342 and the 
second end 344 and then radially away from the sheath body 340. 

15 Yet a further alternative delivery system 400 is shown in FIG. 24. Except as 

described herein, the delivery system 400 is substantially the same in form and function as 
delivery system 1 00 described with referenced to FIG. 14. The delivery system 400 includes 
a push or placement catheter 402, a guide member 404, a stent or drainage catheter 406, and 
a retention device 408. The retention device 408 releasably connects a distal portion of the 

20 placement catheter 402 to a proximal portion of the drainage catheter 406. The retention 
mechanism 408 is substantially the same as retention mechanism 28 discussed with reference 
to delivery system 20 and retention mechanism 108 discussed with reference to delivery 
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system 100. Both the drainage catheter 406 and the placement catheter 402 are disposed 
about the guide member 404. 

FIG. 25 illustrates the placement catheter 402 for use in delivery system 400. Push or 
placement catheter 402 includes a distal tubular portion 4 1 0, a proximal tubular portion 412, 

5 and a proximal fitting 4 1 4. Distal tubular portion 4 1 0 has a circular single-wall cross-section 
as illustrated in FIG. 28. Similarly, proximal tubular portion 412 has a circular single-wall 
cross-section as illustrated in FIG.29. The distal and proximal tubular portions 410, 412 may 
be formed of a single extrusion or may be formed of separate components connected 
together. In either case, the placement catheter 402 defines a catheter lumen 418 extending 

10 through the proximal portion 412 and the distal portion 410. Aproximal guidewireport416 
is disposed at the proximal end of the distal tubular portion 410. The distal tubular portion 
410 also includes a distal port 417. The proximal guidewire port 416 provides access from 
the exterior of the placement catheter 402 to the catheter lumen 418 therein. A ramp (not 
shown) may be provided in the catheter lumen 4 1 8 adj acent the proximal guidewire port 4 1 6 

15 in order to smoothly guide the guidewire (not shown) exiting the proximal guidewire port 
432 into the proximal guidewire port 416. 

The proximal fitting 414 comprises a standard Tuohy-Borst fitting 413 and may 
optionally include a strain relief 415. The proximal fitting 414 serves to form a fluid tight 
seal between the placement catheter 402 and the proximal portion of the guide member 404. 

20 In addition, a reduced diameter portion (not shown) may be disposed inside the catheter 
lumen 418 adjacent the proximal fitting 414 to engage a stop means 420 disposed on the 
proximal end of the guide member 404 as best seen in FIG. 26. The reduced diameter 
portion of the catheter lumen 418 may comprise a shorter hypotube section disposed in the 
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proximal portion of the catheter lumen 418 adjacent the proximal fitting 414. The stop 
means 420 has a diameter slightly larger than the reduced diameter portion, such that the stop 
means 420 may not pass proximally through the reduced diameter portion, thereby limiting 
proximal displacement of the guide member 404 relative to the placement catheter 402. 
5 Specifically, stop means 420 prevents the proximal guidewire port 432 of the guide member 
404 from engaging the proximal guidewire port 4 1 6 of the placement catheter 402 in order to 
prevent the guidewire (not shown) from jamming between the proximal guidewire ports 432, 
416. 

FIG. 26 illustrates the guide member 404 for use in the delivery system 400. Guide 
10 member 404 includes a distal tubular portion 422 and a proximal wire portion 424. The 
distal portion 422 has a single-wall circular cross-section as illustrated in FIG. 27 to define a 
guidewire lumen 430 therein. The distal tubular portion 422 includes a proximal guidewire 
port 432 and a distal guidewire port 434. Proximal guidewire port 432 is located distal of the 
proximal end of the guide member 404. 
15 A handle 426 is disposed on the proximal end of the wire portion 424 to facilitate 

manipulation of the guide member 404. Although illustrated as a solid wire, the proximal 
portion 424 may comprise any suitable structure, such as a metallic tube or reinforced 
polymer tube, which transfers longitudinal force to the distal tubular portion 422. Preferably, 
the proximal portion 424 comprises a solid wire having a circular cross-section as illustrated 
20 in FIG. 30. The distal end of the proximal wire portion 424 is rigidly connected to the 
proximal end of the distal tubular portion 422 by a radiopaque metal band or coil 428 or by 
other suitable means. 
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The distal tubular portion 422 is sized to fit in the catheter lumen 418 in the distal 
portion 410 of the placement catheter 402. In addition, the distal tubular portion 422 of the 
guide member 404 has a length slightly longer than the length of the drainage catheter 406, 
and preferably approximately fourteen (14) cm greater than the length of the drainage 

5 catheter 406. The distal portion 410 of the placement catheter 402 is preferably slightly 
longer than the distal portion 422 of the guide member 404, and preferably approximately 
five (5) cm longer than the distal portion 422. The stop means 420 is positioned on the 
proximal wire portion 424 of the guide member 404 to prevent the proximal end of the distal 
tubular portion 422 from engaging the proximal end of the distal tubular portion 410 of the 

10 placement catheter 402 adjacent the proximal guidewire port 4 1 6. 

Refer now to FIG. 31, which illustrates the delivery system 400 disposed on a 
guidewire 500. The hidden portions of the guidewire 500, guide member 404, and retention 
device 408 are shown by hidden (dashed) lines. As can be seen from the assembly drawing 
of delivery system 400 illustrated in FIG. 3 1 and the various cross-sectional views shown in 

15 FIGS. 32-36, the guidewire 500 extends into the guidewire lumen 430 of the distal tubular 
portion 422 of the guide member 404 by way of distal guidewire port 434. The guidewire 
500 exits the distal tubular portion 422 of the guide member 404 through proximal guidewire 
port 432. From the proximal guidewire port 432, the guidewire 500 extends through the 
catheter lumen 418 of the distal tubular portion 410 of the placement catheter 402. The 

20 guidewire 500 is guided into the proximal guidewire port 41 6 by a ramp (not shown) in the 
catheter lumen 41 8 adjacent the proximal guidewire port 416. From the proximal guidewire 
port 416, the guidewire 500 extends substantially parallel with the placement catheter 402 to 
a point adjacent the proximal fitting 414. 
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The distal tubular portion 422 of the guide member 404 extends into the lumen 407 of 
the drainage catheter 406 and into the catheter lumen 4 1 8 of the distal tubular portion 4 1 0 of 
the placement catheter 402. The proximal wire portion 424 of the guide member 404 extends 
from the proximal end of the distal tubular portion 422 through the catheter lumen 4 1 8 in the 

5 proximal tubular portion 412. The proximal wire portion 424 extends out the proximal end 
of the proximal fitting 414 and is rigidly connected to the handle 426. 

Refer now to FIGS 37A-37D, which illustrate a method of using the delivery system 
400. In particular, FIGS 37A-37D illustrate a "wire first" technique, wherein the guidewire 
500 is inserted into the desired duct of the patient prior to inserting the delivery system 400. 

10 FIG. 37A illustrates advancement of the delivery system 400 over the guidewire 500 as 
indicated by arrow 440. FIG. 37B illustrates the delivery system 400 completely advanced 
over the guidewire 500, with the drainage catheter 406 properly positioned at the desired site 
for deployment. FIG. 37C illustrates retraction of the guidewire 500, and FIG 37D illustrates 
retraction of the guide member 404, thereby releasing drainage catheter 406 from retention 

15 device 408. Those skilled in the art will recognize that the order of insertion may be 
modified to suit the particular clinical situation. For example, the guidewire 500 and the 
delivery system 400 may be inserted into the patient simultaneously. 

With the wire first technique, the guidewire 500 is navigated through the patient's 
duct system to the desired treatment site. Once the distal end of the guidewire 500 has been 

20 positioned adjacent the desired treatment site, the delivery system 400 may be advanced over 
the guidewire 500. To advance the delivery system 400, the proximal end of the guidewire 
500 is inserted into the distal guidewire port 434 of the guide member 404. The delivery 
system 400 is then advanced over the guidewire 500 until the proximal end of the guidewire 
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engages the ramp (not shown) and exits the proximal guidewire port 416 of the placement 
catheter 402. While the delivery system 400 is being advanced over the guidewire 500, the 
treating physician may maintain position of the guidewire 500 by grasping the guidewire 
immediately adjacent the distal end of the delivery system 400. Once the guidewire 500 

5 exits the proximal guidewire port 416, the treating physician may maintain position of the 
guidewire 500 by grasping the exited guidewire 500 proximal of the guidewire port 416. A 
discussed with reference to delivery systems 20, 100, and 200, the delivery system 400 may 
be advanced or retracted along the guidewire 500 to fine tune the position of the drainage 
catheter 406 inside the patient's duct system. Once the delivery system 400 has been 

10 advanced or retracted over the guidewire 500 such that the drainage catheter 406 is in the 
desired deployment position, the guidewire 500 may be retracted as indicated by arrow 442 
in FIG. 37C. Preferably, the guidewire 500 is retracted in the proximal direction a sufficient 
distance such that the distal end of the guidewire 500 is positioned proximal of the drainage 
catheter 406 inside the catheter lumen 418 of the distal tubular portion 410 of the placement 

15 catheter 402. Alternatively, the guidewire 500 may be retracted in the proximal direction as 
indicated by arrow 442 a sufficient distance to position the distal end of the guidewire within 
the distal tubular portion 422 of the guide member 404. With either arrangement, the 
drainage catheter 406 may be deployed without interference from the guidewire 500. 
Maintaining the distal end of the guidewire within the distal tubular portion 422 of the guide 

20 member 404, or the distal tubular portion 410 of the placement catheter 402, allows the 
guidewire 500 to be re-advanced in the distal direction if it becomes necessary to reposition 
the delivery system 400 in the patient's duct system. Once the guidewire 500 has been 

retracted in the proximal direction a sufficient direction as discussed above, the guide 
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member 404 is then retracted in the proximal direction as indicated by arrow 443 illustrated 
in FIG. 37D. The guide member 404 may be retracted by pulling on the handle 426. If the 
guidewire 500 has been retracted a sufficient distance such that the distal end of the 
guidewire 500 is in the distal tubular portion 410 of the placement catheter 402, the guide 

5 member 404 may be retracted in the proximal direction while holding guidewire 500 in a 
fixed position. Alternatively, if the guidewire 500 has only been retracted a sufficient 
distance such that the distal end of the guidewire is in the distal tubular portion 422 of the 
guide member 404, the guide member 404 and the guidewire 500 must be retracted together 
in the proximal direction as indicated by arrow 443. Under either circumstance, the distal 

10 tubular portion 422 of the guide member 404 is retracted a sufficient distance to release the 
drainage catheter 406 from the retention device 408 as described in detail with reference to 
delivery system 20, 100, and 200. Once the drainage catheter 406 has been released by the 
proximal displacement of the guide member 404, the delivery system 400 (excluding the 
drainage catheter 406) and the guidewire 500 may be withdrawn from the patient. 

15 Alternatively, the delivery system (excluding the drainage catheter 406) may be retracted 
along the guidewire 500 while maintaining the position of the guidewire 500 in the patient's 
duct system. This latter method may be used, for example, to subsequently advance other 
devices over the guidewire 500 to the desired treatment site in the patient's duct system. 

Those skilled in the art will recognize that the present invention may be manifested in 

20 a wide variety of forms other than the specific embodiments described and contemplated 
herein. Accordingly, departures in form and detail may be made without departing from the 
scope and spirit of the present invention as described in the appended claims. 
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What is claimed is: 

1 . A drainage catheter delivery system for use with a guidewire, comprising: 
a guide member having a proximal end, a distal end and a guidewire lumen extending 

therethrough, the guidewire lumen extending from a proximal port located distal of the 
proximal end of the guide member to a distal port located adjacent the distal end of the guide 
member; 

a placement catheter disposed over the guide member and longitudinally movable 
relative thereto; and 

a drainage catheter disposed about the guide member distal of the placement catheter. 

2. A drainage catheter delivery system as in claim 1, wherein the placement 
catheter has a proximal end, a distal end, and a catheter lumen extending therethrough, the 
catheter lumen extending from a proximal port located distal of the proximal end of the 
placement catheter to a distal port located adjacent the distal end of the placement catheter. 

3. A drainage catheter delivery system as in claim 2, wherein the guide member 
includes a proximal portion and a distal portion, the proximal portion of the guide member 
including a stop mechanism which limits proximal displacement of the guide member 
relative to the placement catheter. 

4. A drainage catheter delivery system as in claim 3, wherein the distal portion 
of the guide member comprises a tube. 
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5. A drainage catheter delivery system as in claim 4, wherein the drainage 
catheter is disposed about the distal tubular portion of the guide member. 



6. A drainage catheter delivery system as in claim 5, wherein the proximal 
portion of the guide member has a lower profile than the distal portion of the guide member. 

7. A drainage catheter delivery system as in claim 6, wherein the proximal 
portion of the guide member comprises a wire. 

8. A drainage catheter delivery system as in claim 7, wherein the placement 
catheter includes a proximal portion and a distal portion, and wherein the distal portion of the 
placement catheter comprises a tube. 

9. A drainage catheter delivery system as in claim 8, wherein the distal portion 
of the guide member is disposed in the distal tube portion of the placement catheter. 

10. A drainage catheter delivery system as in claim 9, wherein the proximal 
portion of the placement catheter has a lower profile than the distal portion of the placement 
catheter. 

11. A drainage catheter delivery system as in claim 1 0, wherein the proximal 
portion of the placement catheter comprises a tube. 
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12. A drainage catheter delivery system as in claim 11, wherein the proximal 
portion of the guide member is disposed in the proximal tube portion of the placement 
catheter. 

13. A drainage catheter delivery system as in claim 1 2, wherein the distal portion 
of the placement catheter is longer than the distal portion of the guide member. 

14. A drainage catheter delivery system as in claim 13, wherein the proximal 
portion of the placement catheter is shorter than the proximal portion of the guide member. 

15. A drainage catheter delivery system as in claim 2, further comprising a means 
for releasably connecting the distal portion of the placement catheter to a proximal portion of 
the drainage catheter. 

16. A delivery system as in claim 15, wherein the releasable connecting means 
disconnects the drainage catheter upon displacement of the guide member. 

17. A delivery system as in claim 16, wherein the displacement is longitudinal. 

18. A delivery system as in claim 1 7, wherein the displacement is in a proximal 
direction. 
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19. A delivery system as in claim 15, wherein the releasable connecting means 
comprises a tying mechanism. 



20. A delivery system as in claim 1 9, wherein the tying mechanism comprises a 
flexible thread. 

21. A delivery system as in claim 20, wherein the flexible thread passes through a 
passage in the drainage catheter. 

22. A delivery system as in claim 2 1 , wherein the flexible thread passes through a 
passage in the placement catheter. 

23. A delivery system as in claim 22, wherein the flexible thread forms a loop 
around the distal portion of the guide member disposed in the drainage catheter. 

24. A delivery system as in claim 23, wherein the loop passes through the passage 
in the drainage catheter. 

25. A drainage catheter delivery system for use with a guidewire, comprising: 
a guide member having a proximal end, a distal end and a guidewire lumen extending 

therethrough, the guidewire lumen extending from a proximal port located distal of the 
proximal end of the guide member to a distal port located adjacent the distal end of the guide 
member; 
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a placement catheter disposed over the guide member and longitudinally movable 
relative thereto, the placement catheter has a proximal end, a distal end, and a catheter lumen 
extending therethrough, the catheter lumen extending from a proximal port located distal of 
the proximal end of the placement catheter to a distal port located adjacent the distal end of 
the placement catheter; 

a drainage catheter disposed about the guide member distal of the placement catheter; 

and 

a means for releasably connecting the distal end of the placement catheter to a 
proximal end of the drainage catheter. 

26. A method of delivering a drainage catheter to a target site in a duct of a 
patient, comprising the steps of: 
providing a guidewire; 
inserting the guidewire into the duct; 

providing a drainage catheter delivery system comprising a guide member having a 
proximal end, a distal end and a guidewire lumen extending therethrough, the guidewire 
lumen extending from a proximal port located distal of the proximal end of the guide 
member to a distal port located adjacent the distal end of the guide member; a placement 
catheter disposed over the guide member and longitudinally movable relative thereto, the 
placement catheter has a proximal end, a distal end, and a catheter lumen extending 
therethrough, the catheter lumen extending from a proximal port located distal of the 
proximal end of the placement catheter to a distal port located adjacent the distal end of the 
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placement catheter; a drainage catheter disposed about the guide member distal of the 
placement catheter; and 

a means for releasably connecting the distal end of the placement catheter to a 
proximal end of the drainage catheter; 

partially advancing the delivery system over the guidewire until the guidewire exits 
the proximal port of the guide member and the proximal port of the placement catheter; 

holding the exit portion of the guidewire; and 

further advancing the delivery system over the guidewire until the drainage catheter is 
adjacent the target site in the duct. 

27. A method of delivering a drainage catheter to a target site in a duct of a 
patient, comprising the steps of: 

providing a guidewire and a drainage catheter delivery system, wherein the delivery 
system includes a proximal guidewire exit port positioned distal of a proximal end and 
proximal of a distal end of the delivery system; 

inserting the guidewire into the duct; 

partially advancing the delivery system over the guidewire until the guidewire exits 
the proximal guidewire port of the delivery system; 
holding the exit portion of the guidewire; and 

further advancing the delivery system over the guidewire until the drainage catheter is 
adjacent the target site in the duct. 

28. A drainage catheter delivery system comprising: 
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a placement catheter defining a placement catheter lumen, and including an abutment 
surface; 

a drainage catheter defining a drainage catheter lumen and including a proximal end 
and a distal end, the proximal end of the drainage catheter selectively positioned to 
approximately abut the abutment surface of the placement catheter; 

a guide member including a proximal end and a distal end configured to receive a 
guidewire and sized to be coaxially received within the drainage catheter lumen; and 

a retention device for selectively connecting the drainage catheter to the placement 
catheter. 

29. A delivery system as in claim 28, wherein the guide member includes a guide 
member body having a length such that in a loading position, the proximal end of the guide 
member is proximal a proximal end of the placement catheter, and the distal end of the guide 
member body is distal the abutment surface of the placement catheter. 

30. A delivery system as in claim 29, wherein the abutment surface is located at a 
distal end of the placement catheter such that the drainage catheter is coaxially received over 
the distal end of the guide member in the loading position. 

31. A delivery system as in claim 29, wherein the placement catheter includes a 
proximal portion, an intermediate portion and a distal portion having an outer diameter sized 
to be coaxially received within the drainage catheter lumen. 
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32. A delivery system as in claim 31, wherein the abutment surface is formed 
between the intermediate portion and the distal portion. 



33. A delivery system as in claim 28, wherein the retention device includes a 
flexible thread secured to the placement catheter proximal the abutment surface. 

34. A delivery system as in claim 33, wherein the flexible thread is sized to 
extend distal the abutment surface of the placement catheter. 

35. A delivery system as in claim 34, wherein the drainage catheter includes a 
passage for selectively receiving a portion of the flexible thread. 

36. A delivery system as in claim 35, wherein the flexible thread extends through 
the passage in the drainage catheter and selectively engages the distal end of guide member 
in the loading position. 

37. A delivery system as in claim 36, wherein the placement catheter includes a 
distal portion extending from the abutment surface, the distal portion of the placement 
catheter having an outer diameter sized to coaxially receive the drainage catheter and 
including an opening for facilitating engagement of the flexible thread with the guide 
member. 
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38. A delivery system as in claim 37, wherein the opening is positioned to be 
approximately radially aligned with the passage in the drainage catheter in the loading 
position. 

39. A delivery system as in claim 28, wherein the guide member is configured to 
slide within the placement catheter from a loading position to a transfer position. 

40. A delivery system as in claim 39, wherein the proximal end of the guide 
member includes a marking for identifying the transfer position. 

41 . A delivery system as in claim 39, wherein the retention device is configured 
to engage the guide member in the loading position and the guidewire in the transfer 
position. 

42. A delivery system as in claim 28, wherein the placement catheter is 
configured to provide for rapid exchange relative to the guidewire. 

43. A delivery system as in claim 42, wherein the rapid exchange feature is a 
channel formed in a sidewall of the placement catheter. 

44. A delivery system as in claim 43, wherein the delivery system further 
comprises a sheath sized to selectively retain the guidewire within the channel. 
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45. A delivery system as in claim 28, wherein the distal end of the guide member 
forms a pocket sized to receive a proximal end of the guidewire. 



46. A method of assembling a drainage catheter delivery system, the method 
including: 

providing a placement catheter having a placement catheter lumen and an abutment 
surface; 

providing a guide member having an outer diameter less than the placement catheter 
lumen, a proximal end and a distal end; 

providing a drainage catheter having a drainage catheter lumen diameter greater than 
the outer diameter of the guide member; 

sliding the guide member within the placement catheter lumen such that the distal end 
of the guide member extends distally from the abutment surface of the placement catheter; 

aligning the drainage catheter over the distal end of the guide member such that a 
proximal end of the drainage catheter approximately abuts the abutment surface of the 
placement catheter; and 

selectively securing the placement catheter to the drainage catheter with a retention 

device. 

47. A method as in claim 46, wherein the retention device is a flexible thread 
secured to the placement catheter proximal the abutment surface, and further wherein 
selectively securing the placement catheter to the drainage catheter includes: 

extending the flexible thread distal the abutment surface; and 
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forming a loop in the flexible thread about a portion of the guide member. 

48. A method as in claim 47, wherein the drainage catheter includes a passage 
from an outer circumference to the drainage catheter lumen, and wherein forming a loop 
around the guide member includes: 

directing a loop end of the flexible thread through the passage in the drainage catheter 
to the drainage catheter lumen; and 

maneuvering the guide member to engage the loop end of the flexible thread. 

49. A method as in claim 48, wherein the placement catheter further includes a 
distal portion extending distally from the abutment surface, the distal portion of the 
placement catheter having an outer diameter sized to coaxially receive the drainage catheter 
and further including an opening sized to allow passage of the flexible thread to the 
placement catheter lumen, and wherein selectively securing the placement catheter to the 
drainage catheter further includes: 

directing the loop end of the flexible thread through the opening in the distal portion 
of the placement catheter before maneuvering the guide member. 

50. A method as in claim 48, wherein securing the placement catheter to the 
drainage catheter further includes: 

transferring the loop end of the flexible thread from the guide member to a guidewire. 

51. A method as in claim 50, wherein transferring the loop end includes: 



-56- 



WO 00/69498 PCT/USOO/07153 

directing a distal end of the drainage catheter over the guidewire; and 
advancing the placement catheter such that a distal end of the guide member receives 
a proximal end of the guidewire. 



52. A method as in claim 46, wherein the placement catheter includes a channel 
sized to allow passage of a guidewire from the placement catheter lumen, the method further 
including positioning a sheath including a sheath body over the placement catheter for 
maintaining the guidewire within the placement catheter lumen. 

53. A method of delivering a drainage catheter to a body cavity, the method 
including: 

preassembling a drainage catheter delivery system including a placement catheter 
slidably maintaining a guide member and a drainage catheter, the placement catheter defining 
a placement catheter lumen and including an abutment surface, the guide member coaxially 
disposed within the placement catheter lumen and including a distal end extending distally 
from the abutment surface in a loading position, the drainage catheter being selectively 
secured to the placement catheter in approximate abutment with the abutment surface by a 
retention device; 

positioning the delivery system within the body cavity such that the drainage catheter 
is proximate a desired location of the body cavity; and 

releasing the drainage catheter from the placement catheter. 
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54. A method as in claim 53, wherein the distal end of the guide member is 
configured to selectively receive a guidewire, the method further including: 

positioning the delivery system over a previously-positioned guidewire, such that the 
guidewire engages the distal end of the guide member; and 

advancing the delivery system over the guidewire such that the guidewire forces the 
guide member to slide proximally within the placement catheter from the loading position to 
a transfer position in which the distal end of the guide member is proximal a leading end of 
the retention device. 

55. A method as in claim 54, wherein the proximal end of the guide member 
includes a marking, and wherein advancing the delivery system over the guidewire includes 
advancing the delivery system over the guidewire until the marking on the guide member is 
visible from a proximal portion of the placement catheter. 

56. A method as in claim 55, further including removing the guide member from 
the proximal portion of the placement catheter after the marking is visible. 

57. A method as in claim 56, further including advancing the placement catheter 
over the guidewire after removing the guide member. 

58. A method as in claim 56, wherein releasing the drainage catheter from the 
placement catheter includes retracting the guidewire from the placement catheter such that a 
distal end of the guidewire is proximal the abutment surface of the placement catheter. 
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59. A method as in claim 58, wherein the placement catheter includes a channel 
extending from an outer wall to the placement catheter lumen, the channel positioned 
proximal the abutment surface, and wherein retracting the guidewire from the placement 
catheter includes directing a proximal end of the guidewire radially outwardly from the 
placement catheter through the channel. 



-59- 



PCT/USOO/07153 




WO 00/69498 



PCT/USOO/07153 



2/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/US00/07153 



3/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/US00/07153 



4/15 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/USO0/O71S3 



6/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCTAJSOO/07153 



7/15 




SUBSTITUTE SHEET (RULE 26) 



PCT/USOO/07153 



8/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCTAJS00/07153 



9/15 




SUBSTITUTE SHEET (RULE 26) 



PCT/US00/07153 



10/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/USOO/07153 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/US00/07153 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/US00/07153 



13/15 




SUBSTITUTE SHEET (RULE 26) 



WO 00/69498 



PCT/US00/07153 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Ilk atiomi Application No: 
PCT/US 00/07153 



A. CLASSinCATION OF SUBJECT MATTER 

A61M25/01 



According to International Patent Classification (IPO or to both natio nal classification and IPC* 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

A61F,A61M 



i searched other than minimum c 



i to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 99/08740 A 
(BOSTON SCIENTIFIC CORP.) 
25 February 1999, 
the whole document, 
especially page 6, line 13 
page 7, line 1, page 13 , 
lines 9-12,15-17, 
claims 1,18. 



US 5639274 A 
(FISCHELL, R.E . ET AL. ) 
17 June 1997, 
the whole document, 
especially fig. 9, column 9, 
lines 4-49. 



28-30, 
33-36, 
39,46- 
48,53 



lr 

15-24 

If 
15-24 



Further documents are listed in the continuation of box C. 



Patent family members are listed in 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the international 
filing date 

m lT document which may throw doubts on priority claimU) or 
which is cited to establish the publication date of another 
citation or other sp eci a l reason (as specified) 

~CT document referring to an oral disclosure, use, exhibition or 
other means 

"p* document published prior to the international filing date but 
later than the priority date claimed 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novd or cannot be considered to 
involve an inventive step when the document is taken alone 
~Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such documents, 
such combination being obvious to a person skilled in the an. 
document member of the same patent family 



Date of the actual completion of the international search 

27 June 2000 



Dste of mailing of (he imemaiionaJ search report 

3a oa 2000 



Name and mailing address of the ISA 



European Patent Office, P.B. 58 18 PatenUaan 2 
NL-2280 HV Rijswijk 
Tel (+3 1-70) 340-2040. Tx. 31 651 epoiu. 
Fax: (+31-70) 340-3016 



Authorized officer 

LUDWIG 



Form PCT/lSA/210 (second sheet) (July 1992) 



AN HANG 

Zum intemationalen Recherchenbe- 
richt uber die Internationale Patent- 
anmeldung Nr. 



In diesem Anhang sind die Mitglieder der 
Patentfamilien der im obengenannten 
intemationalen Recherchenbericht 
angefuhrten Patentdokumente angegeben. 
Diese Angaben dienen nur zur 
Unterrichtung und erfolgen ohne Gewahr. 



ANNEX 

To the International Search 
Report to the international Patent 
Application No. 

PCT/US 00/07153 SAE 275585 



ANNEXE 

Au rapport de recherche inter- 
national relativ a la demande de 
brevet international n* 



This annex lists the patent family members 
relating to the patent documents cited in the 
above-mentioned search report. 
The European Patent Office is in no way 
liable (or these particulars which are merely 
given for the purpose of information. 



La presente annexe indique les membres de 
la famille de brevets retatifs aux documents 
de brevets cites dans le rapport de 
recherche international visee ci-dessus. Les 
renseignements foumis sent donnes a titre 
indicatif et n'engagent pas la responsibitite 
de r Office. 



Im Recherchenbericht 
angefiihrte Patentdokumente 
Patent document cited 

in search report 
Document de brevet cite 



Datum der 
VerbffentUchung 
Publication 
date 
Date de 



Mitglied(er) der 
Patentfamilie 
Patent family 
member(s) 
Membre(s) de la 
famiUe de brevets 



Datum der 
Verdffentlichung 
Publication 
date 
Date de 
publication 



WO Al 


9908740 


25-02-1999 


EP 
US 


Al 
A 


938352 
5921952 


01-09-1999 
13-07-1999 


US A 


5921952 


13-07-1999 


EP 
WO 


Al 
Al 


938352 
9908740 


01-09-1999 
25-02-1999 


US A 


5639274 


17-06-1997 






none 





For more details about this annex see Official Journal of the European Patent Office. No. 12/8Z 



- 1 



